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limit the results achieved are reported to be better than any obtained t
laboratory pasteurisation.
An ordinary milk cooler may be used for irradiation purposes, as show
in Fig. 221, but it is essential that only a very thin film of milk should fc
allowed to pass in front of the rays in order to obtain full bactericidal action
The lamp should be properly shaded to concentrate the rays on the surfao
of milk being treated.    As the  short  wavelengths most useful for  thi:
purpose are quickly absorbed, correct distance of the rays from milk i<
essential.    Over-exposure of milk to the action of ultra-violet rays leads tc
the oxidation of the contained fat globules, this action being completed in
eleven seconds.
Rooms in which irradiation apparatus is housed require special considera-
tion. All air used for ventilation purposes should be drawn through dust
filters. Preferably, such rooms should be air-conditioned, while fans
should be provided to remove all products of combustion from the lamps
together with any ozone which is produced. Eye protection for the operators
is of extreme importance, as constant exposure to the rays will lead to painful
irritation of the conjunctiva of the eyes. It is advisable to provide such
rooms with special windows of darkened glass in order to permit the operator
to observe processing without direct exposure to the lamp rays.
Milk may be treated either in its raw state or after pasteurisation, but
it is always desirable to carry out treatment at as low a temperature as
possible prior to processing. Milk treated in this way does not lose its
potency by storage or by subsequent treatment.
The benefits of irradiation are twofold, and may be summarised as follows:
(1)  Cleanliness.    At one premises treating milk in this manner, the average
bacterial count has been consistently under 1,000 bacteria per millilitre. These satis-
factory results are assisted by hygienic methods of production.    At this farm, all
utensils are subjected to a short exposure of the mercury-vapour lamp after
preliminary washing.    As an instance of the effectiveness of this system, an
experiment was carried out at the National Institute for Research in Dairying,
Reading, with an artificially infected sample of milk.    This was treated with
irradiation, and the treatment effected a reduction of 98-5 per cent, in the total
number of bacteria present.    It should be remembered, however, that, where the
number of bacteria in the milk is originally small, it is difficult to reduce this
number still further.
(2)  Food Value.    As already mentioned, the vitamin-D content of milk is
greatly increased.    Experiments have also shown that vitamin D in irradiated
milk is much more active than is the case in cod-liver oil.    If the process is
properly carried out, remaining food values of milk are not impaired in any way,
cream-line is unaffected, and taste unaltered.
American and German investigators have established the fact that
properly irradiated milk is of great value in the treatment of rickets, and this
process seems to afford an ideal method of dealing with either raw or
pasteurised milk. The process has not, up to the present, made any great
advance in this country, but in America and Canada sales of irradiated
milk are steadily rising. In the former country, over one-half of the evapo-
rated milk produced is irradiated. Increasing sales in this country are
almost certain to follow within the next few years and, when this occurs, the
cost of the product should be little more than that of ordinary milk.
Improvement in Keepdng Quality
Prior to the War experiments had been undertaken on the Continent
with a view to improvement in the keeping qualities of pasteurised milk.